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mm&] mmm 

fi&SB^ 1/ - 7zfu iz v if iz o Zitfti »-iHg» £ , 

f&iB3£-iH§5&lCo&#*u ^mH-iimm^^Lfc. ffffH^U-^^n-fe^ 
•9- i: ©JUS & BB^-r 3 v * ^ n iz *y * £ , 

B«fail^7lfSS& 5: ^ b T b&SH v ^ # ^ □ iz y if lc mm t537> K JS##® & * 
U 

frrf3v*#yaizyiHi, 

jl##^&*-r-5 3il$:^i:-rSv;i/^yDizyif$/X-rAo 
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-?x*MM?3mmmjy*7*-7s=L-y ht^-D^<^2mm^~7';iii. 
mm* 7" 7° unvote, 

T-*<Dmmm&*mm^x*7°uizvvizm#-f2>mmm#.^y k&, ta 

-7*;v*ifri,Tm : &^7.*7°uiiv-y-izmm-?z>min~?y Fmm^mzmh, 

tffsa^ 27^f?^^ Mm^i6iii^>r > # 7 x - x l t~wmmmm& 3 

mzmmm2i/y?;v^x*mMi5fammjyz7 3i-xizMttt<i*:. mmmi 
mm*-7~)izftLxmzxi/-7-7°uizvvizmmT- * zmrn^z?- *m 

m^m*m?£Z\£Zftffi£?Z>'?>l^7°U-ty-V-yX^& 0 

itriaiii 2/>^;i/^^^s[)5i^i^jiM-r>^7x-xn-y h^t>*ffffa^2 ^ 

y>f)l*?7.$mMJ3faMiS'(y*7iL-X3.— v hit. S P I (Serial Communic 
at ion Interface) ZL—y h~Z&£ Z. &ny 

m^2$zm<D*?)l?-7°U J £y-V-yXT2±T*$>^T. 

ffrsan 1 #M;*X#[SJ*if5-f > # 7 x - * a ~ y h ffrffill 2 

rL— y h2£tfIEEE1394>f >^7i-^iC>y b <Z) ? t>m^ 1**15^— ^ £ 

t&fav*#yaizyim. 
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e>®, Ba3SA*^e<z)ffi^^-^<z)^#&Mfam2 

M IB* b-^Dt^ tt, 

tafB^ 1 37> K5SM#«tt. StfSBH 1 A^-SXDSJt&^tftirK* 1 iM 

wia-?- mu%zimmm&^y was 
& i a#^- viz&mz * <a^# =& sfrss^ 2 */ > #§m# fail 
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o 

MfBH i mij^-^ic^#^f,ti^^2 m^^-ys^Kit^ai:, 

£ ^ "T 6 r £ i: f * -?Jl* 7° n iz <y -9- S/ X -r A 0 

[»#*9] 
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W 2 8B4fi® V ;i/ ^ ^ D iz >y -9* > X A T* & o T , 

IffSH^l =rv> Fj1M^«. g&fH^2^n^^A©S^(c^CT, itrfBIg l 
^"n^^A^miJ^-^^^M^H^-r-Slli I»37> F&tf li&fBfg 2 7 
n y^Atf)ffi;fr^-#©^£M^t-£^2MM^nv> tafH^l 

U 

iff IB t-*- # fufBtl 2 v^f?^ # MM f*Jiif§-f >^7x-xa 

y FtcjsSl^T, f&IBfl2 i/y>f;i^x$mM1jfoMm4 y*7n-*=L- v Mc 
. lufBUi z/yffr'v^z^m-ftWM^ y$? x.-*3--v b^co. ttffsui 

i2in*3v> FicfSDT, Bfrfam yy>f)i^x*mMJjfamm4 y*y 
bs\a>. mii&2 7u7^i±(D&t}T-z<n&m*mU'm2. ; yy? 

;i/72^Sj5l*|fiiIf^ y* 7x-^a- >y Mc|^£i*sr v 
[ff^ai o] 

It 2 sb«<£> v ;i/ ^ a -t y -y- > x ^ a o r , 

IfffBv^^^D-fe^y-y-li, 

frfiax l/-y^n-fe^y-9-{c*ft^=iv> K&, f»jfBlil2^;i^vx#MMlSJ 
il^-f y*7 3l-*=l-v MS3f(l3M^-^/£^LTiii[fB* 
^D-fe^yiflc^#-r-5^2 □yy FiiM^IB&^U 

SM2nyy Fiifg#®&, 



5 



2003-3033544 



#2003—059060 

>r- -7/1 kit 1>T ttiiUmmn&^y K&SfcL 1512^2 

tt, t&fla&3jffi#4r-7;i/&:frUT?«®:* y iz- ^ fci&IBvx # :/n -fey -FfC^I 
It 2 SB* © "7 ;v ^ 7 D y -9- 5/ X -x- A T? & o T , 

^ £ £ mfflt £ -t Z> v/i/^ :/ n -fe y if x -x- Z» 0 
[#P£tf)¥Nl&ra] 

[0 0 0 1] 

[^©M^s&ffi^] 

a 

[0 0 0 2] 

{Cp'Jjlt^tlfcS/ U T/'l/S'fo^f >^7x-^(SC I : Serial Communication Inte 
rface)l?^$tlTV>S 0 S C I (DiiMS&gte, -fe >y ir(D$Mi&C&flc#-r £ 
#**4fc#5 0 0 K~lMtf<y 
[0 0 0 3] 

— s c i <fc y%w5«&j/u r;i/«#>f >^7i-xi: it, mmmmmm 
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flf-f >^7x-^(S P I : Serial Peripheral Interface) #£n£*lTV>§ 0 » 
[0 0 0 4] 

-^;i/WSP I ^r-^l/T«lfei>^fAAW9 - 2 9 3 0 4 7 -34*38 

Bmrntf-rj v o =1 > - # =e y -5 s - #±&y k « feftjcsfii 

[#f**iSfc 1 ] 

#H§¥9 - 2 9 3 0 4 m<LkM 
[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 
[M & MVk* Z> fc * ©#m] 
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|jf|3^ l/-^ni2 v ©tiffany > FlCJfcST, «tf§B3!-jMi&£^b 
[0 0 0 8] 

[38IE©ly6tf>7£JS] 

[0 0 0 9] 
[0 0 10] 

#^i6<z>?gJBtc0&5=i> Fn-;i/rL- v hut s^icM^^MM^T*^- 

[0011] 

2 -:7>4 ,50)3 "fc, -^(7)itm^-y;i/4 tt, 2#tf)>fg#i!?BS 



m$E#2 003-3033544 
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P I >T-7)IX*&Z> 0 S C I CD 2*a>m^mit. -^©^Dt>yt2 

1 y h CD RX/K — h ilftfi^CD^'n "fe >y it 3 j^t* 6 SCI bCDTXtf? 
- h £CD|ig£o&V^^£ 0 S P I 5 CDfg^CD ? 1 #CDf§ 
^iSSte, 2 00)^13 -fey it 2 ,3^^-T-5 S P I rL- >y S(M)0CLK^- h 
^$ro^^, ff&CD2#CDft#i$§Ui, -#CD^ni2 2 S P I =L~y h 
CDMItf- h£i&Ji<£>7ulzy J 9-3tfm-rZ>S P h<DSOitf- hiKDR 
> -?jCD:/n-fey-9-2#^t-£ S P I *> bcoMOtf- h iift&^cD^n 
•fe^-9-3 ft^f £ S P I nny h CD S I jK- h t. CDP4&0& V>T* <^<5„ 

[0 0 12] 

#^D-fe>v9-2 ,3 ei&*cD0r#}Cg|-t^^^S^^tlfe^n^ 
^A^CD^-ig^-* ZfikW-tZfaMt^V (RAM, ROM, EEPROM, Flashy =E U ^) 

2 2,3 2, faMt^V 2 2,3 2^?>7i«yf bm^fttSlll-'y 

h 2 l ,3 l, sc i>!r-y;i/4^^$ti^hi: ; felc^n^^|eim^;*feliM 
^TO^:cD^-MSyUT;vilM$:ll^-r^SC Inny h 2 3 ,3 3, SPI^r 

S P I =L- v V 2 4 , 3 4, iMit^S i oa±cDm^is*(Mx.«. 
3.x- 'J I/-) 8 a , 8 b *AjJ-?Z>8!,±l3.-y h (ftlill I/O 

?k-k ad3^-*)2 6,3 6, wfflft^<z>w:nizftm?z>mmz&i%i-tz> 

1 o£A_tCDA;fri£«(M/Ltf, -fe>it^)9 a ,9 b CD fc^tttftt 3 K±=r - 
yh(^H I/Otf-h, AD3>^-*) 2 5,3 5, ^ 4% "oCDnny h £ 
ffiSfC^M-t-Sp^SM^X 2 8 , 3 8, £^bTV^„ EI l icte, 2ocd^ 

3 (DXJJ=L- V V 2 5 , 3 55:t>*m*^--^ h 2 6 , 3 6 {CA*^S 
9 a ,9 bM'WM8 a ,8 b 4l£fltf££M^ b T V> -6 V^*l^ 

-^(D^n-fe^-y-cDA^rL- y h^^mijo.^^ hfe*^icAi;iSfi^t>*ffi*is« 

[0013] 

SCI rL- y h 2 3 , 3 3 2ocD^n-fey-9-2,3 CDVnT tlfr £>T* fcSUSC 
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C I «**6UlCli 1 b y t e#fi©r^^;i/A{i}*t'$>§^ M*J£8 byte 
IS©MiA>y77&SC I n-^y hftlcKittUi, 3tM b T Ifc b y t e 

[0 0 14] 

S P I h 2 4 , 3 4 (i, *?X#zf UlZyV tltc l^Dt9 

1J-)h<3DjlM(JWT, S P IM#)£^T*££^>^;i/V*#M©M'fg-f >#:7 
i-X-e&So 3*l£<Z)S P I y h 2 4 , 3 4 tt, S P I ^-^1/5 5:^b 

^-y7724A,34A 1 SP I^T-^5^ltM0SP U 

bKmrnzftZr-* *u&-r2>r~8><DWL-tbytemme>i£i§rfv 77 2 4 b 

, 3 4 B fc^LT V^. V^^7*Dt^-9-3^C S (Chip Select)fg#lC «fc o T£S 
5tXb-7*7°nt>v9-2 £*l5£-r££, vx#:/n-feyit3 © S P In.->y h( 
VX#)3 4©M^7 77 3 4 B^Of-^^ 7X^O^t5^n>y^i 
#£IMI,T, * l/-^ynir^y-9-2©S P lnzi>y h(Xl/-7")2 4 <D5tfe* 
>y7724 A}C«^$4l-5^ t%tC. * U-7*©If^<y7 7 2 4 B p^OO^— ^ 
^^0»>y77 3 4 A/v^StlS. 
[0 0 15] 

rvNS^icii, wjK^ s ey(o^ i Ey«**fett»«^.ia«S:«e>fe«>, 01c 

«T^bfcJ:7(:, ^SPAX6 a , 6 b $r^> LT iz *y * 2 , 3 fC^SM ^ V 
(RAM, Flash^€'J^)7a ( 7b$:iit5ri:^lilK £ fc, EI 

i ic^ufc*f*"T?tt, s c i n- vy h^t>*s p i =l- *j httzfuizvmznm-z 

tft-^tctt, SCI rz-- >y h&t>*S P I b Z^nt v^m^mnx^J: ^ 
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[0 0 16] 

->y h3 5&tfffl:*73.-y b3 6JC£tfA#«flfc&tftilA36«& 1 oJ£U:ro^ 
7J#13S ( A ffl ts K 9 >f A ) & IWfl? :7 a iz y if 2 ± ©fWH ^n^-Mcfca 

, J^T> 2 o©^ n t t 2 , 3 CD ^ >J 2 2 , 2 3 »; 7 7*«&tf V 7 

[0 0 17] 

2offl7nt>y*2,3ffl»f'J 2 2,3 2 (fl-SM ^ U 6 f 7««ttW&*lT 
V%S*^lCli, Wlc^^y 2 2,3 2 Sfctt^flM^y 6 , 7)<Z)ffi1»««tCtt, 

[0 0 18] 

AffiiJ7"at^t3(Z)^-i;ilicii, «»©A^-*;3C, mmo&Jj^- 
i?3D^**i, 0m^nizyif2 0>^--^S¥lcii, Affi*^nizv*3©#A 
M-^3Ci:BD^-yffm^^ii©AA^-^2c, AffiTJ^n 

iz y -9- 3 <Z)#a}7J^- S? 3 D £ m £ *lfc«»<Offi*^- 2? 2 

D#-£**l£„ Affi7J^n-fe^-9-3<Z)#A7J^-^3 CtCtt, S#lC*f0tf <?> 

2©#A7J^-^2 CtCtt, ettWD^-^^A^-^a G<D7-*i$ 
n^-ZtiZ. -7?, M^o-&y-9-2©#ffi7J^-y 2 g#lc*f£5;tf 
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-fe^/-9-2©Ai7^-^2 Cfrh'r-Z & U - Kf 5Z1£K: JcoT, AWat 
y-y- 2{W<z>A;fr^Stf>ffi;fr : &flfc# tsri:tf7?§, Amij^n -fe */-«*- 3 IcdaH} 
# K^Att, Affi^7^Pir^i^3^)ffi^;^-^3 Dfre>^-# £ U - Kf53 

[0019] 

^ e?tc, Affiant y-fr 3 CD^-S^tcO:, M©7>f ht>'J^-S?3 A 

ta»o »; - Kt> >M - y 3 b t & tt*M^ ^ y ^ - 

n-fey-fr 2 Affi*^ , D-fev9-3(Z>#U- K*>«M-*?3 Bt 

3 ©#^-r ^-i?3 Atmvs<-iJm^-tf$-7Lbftfcmm.<Dv - 

[0 0 2 0] 

tfatr-Sft*. — iWfflf^n-fey^E^^^ h^>U^-^2 Btcti, e 

U- Krr^U^-SJS BtCti, HE 9 >f ht>'M-^2B 

UfflzfUl* v if 2 © U - K*-> U ^ - 2 A ©t 1 - # £ U - Ft" -5 3 £ fC J: 

tSittfTt, Affi^J^'n-fe^-9-3Ji©T^'U^-^3 >>^n^^Att, Am 
ij^n -fe y -fr 3 © U - y ^ 3 B ©r- # £ y — KtSwhJCiot, 

[0 0 2 1] 
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S P I :i— y h&^LT&gfe£ftSiif&7*--#tCWu 0 3 {C5t"T <fc ? 

t>0)K-V(DV( X\%. S P I =L-V V 2 4 ,3 4 ©SiA'y7 7^«A'>y 

[0 0 2 2] 
[0 0 2 3] 

^)r^ic^$nfeM^^"oy^A2 oo a— 200 m, sc i&mzff? 

n^y KjM»2 2 o 5:MtS7n^7A^ S P I itfg&fr e> 7 s - * jIMSP 

[0 0 2 4] 

#i*7 , ny5A2 0 0A~ 2 0 OMIt S^JC^jStf e>*lfcA:ft£l«©ffi 

A ffiTJ 7 n iz y if 3 jfc* e> 0W-5= - # £ A7J $ i3r 5 □ 
[0 0 2 5] 

37> K$Ma$2 2 (XB^n^APlctt. Affi^7^Di2^-9-3 tcM-rsnv 
> KSrMW^n £*^A200A~20 0M(Dm#lZfoVT£f&-r2>mm?^'( T 
ybffi. W7n^7A2 0 0A~ 2 0 0Mttf77-f7> M^^^r^u^r 
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-i/*y^y*y3L-~7.%:%M~$rZ>4y%7 3L-^u>f ; 7U2 2 1, S C I it 
fe&Mffl"?&Mi§'?*-& J * 2 2 3, Am^^n-fe^iJ-3 KfeHEff 
l-^m-^-AGft^^iJit-A) 2 2 4, SCI n.— y h 2 3 SrflJfflffS S C 
I K7-fA2 2 5^*tiTV^S„ 
[0 0 2 6] 

mmv^j yy vmz\%. aj^-^2D©f-^^fS:AffiWnt^t3 

JCS#rSSMS*nv> F(RECV_0UT)&£j«'*-<6ffl#*9>f T> h 2 2 2 B, 
(XMIT.IN) &£ja;i-£A#* 9 >fT> h 2 2 2 C, 9 >f h * > U 2? 2 B , 3 A 

en?- *&m%:x\&ti7u*.v v z izm^-t^^i^m^^y fcsync.page) 
&4^t5M^ : e , J^7>fr>' h 2 2 2 a*^**is. z-n^vmrnz^^T 

y V 2 2 2 A~2 2 2CMLfc37> FfcAffl*:/ ni2 y-* 3 ICiUfg^Sfc 
toCD3"=7> v iZ-^C«> g|5 iC^-T J; e> (C S C I 3 * # 3 yom&R 
tffBtSI^tSSC I 3?> F7 l, 37> K^»y"fe-^©i»JB!Itcfflv>&n« 
1 kf y hJEU:0>S/->r>$/-v;i/hfy 7 2, JIM^-f T> h#£j&Lfc 

37> RCj££Tfl«3*l<5 ■!*■-- 1^*© I D 7 3, itM^-f T> h^^bfe 
nv> F£, -y--tf^rii{C=iv> KlctfU /S^tifcn v> K I D) 7 

4, ji^^TV h«bfc37> Ftf>5l8t7 5#-££;ftTV^. J^TfCfc 
V>Tnv> F* ^iz-^lC^M-T-S, -F-fcTXID, nv>Fi&, 37>FID 
&tf3[ffctf>MS:, 06©S@(l)-(3)IC^t o 
[0 0 2 7] 

^>^7i-xyny7A22 1 IC&, MffizfUtf 1 7 2±2 0 0A~2 0 0 MOD 
M^lC/fcCTjiM?^ ry V 2 2 2 A~2 2 2 C £ 3 -;i/"**TiBH»#"&* 

(A) input_sync(top,num) 

5lfttop:5e«^-S;<Z>5feS(^-S;#^ fg-5[3&num:^ft^-^ifc 
3<Z>Ai7Blifcte, AffiiJ^n-fe^-9-3(DA^^-^3 C©f-fS'J - F"f £ 
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(B )output_sync(top,num) 

77^-^3 DtC^-^^^^tl-S J:e»lC, IBA^7^7>h 2 2 2 B %Z1 — Ji/ 
( C ) r ead_wr i te_sync (r_page , w_page) 

^OM^^'JSIStit fflffl7mzyV2<D^J Nt> ! J/<-^2B0f-^ 

-fe>y-y-3±(Dryu>!r-i/3>yny^Aif3 o oizm&-tz>, MifoMiziz, m 

— 3l8t«_page^-r9>f htf>y Bfr<b. -e©^ h^->'J^-^i:l^ 

C^-S?#-3<Z>U- K*>U^-^3 BlC^-^^jHStl, fro, H-5[^r_ 
page ht>'M-i?3A^e,, ^-<£>r?>f h U ^- 57 £ IWJ D^- 

5?#-£©y - F^>U^-^2 AJC^-^f^teSIStl* J:-5JC, Pkmt^V V ^ 

4 yy b 2 2 2 A£n-;H-£ 0 

[0 0 2 8] 

^^Ui*— /<2 2 4 te, Affi^^niz>y-9-3 K©e>*K 
ii#37> K(SYNCJ>AGE)&tf&a£© U - FI#n7> K (READ_PAGE) ZMffijk 

z$mftL. zti^etuD^y F<Dmfimmzm-?i&®-3Ty F(sEi%mTZ$tt 

4ji)it53'7>K^'5/t-i;o73f-7*;h(05#i)i:Bi; , e»s. <au -r 
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-#«c7 5fc&, if — tfx I D (Di^ib *J n RC*f-t £/&^-e& £ Zl £: 

[0 0 2 9] 

jure*-^* 2 2 3 1±, mm^^^ry 1-222 a~ 222 catm-frs— 

A*2 2 4#£f£bfc;* >yt-«t^SC I K^-f A2 2 5 K&MlT 5 £ £ %» 
(C, SCI K7>fA2 2 5^f It, AffiiJ^nt«yf 3 -fr*><D* yM-V* 

-7*-^ 2 2 3 ii, «[»©*-lf^««aMv*-S?-V 2 2 3 £|SJB^/gL&^ 

> hte/8lfc&tf-*-Ateffi*&«3I't5. -tllC <fc 2 2301 

^£M#l»ih3*i.6fc#K M/UiiiMv*-^> 2 2 3<Dztt> 7 
7^13T>K^Of'fX , eJ:<a!5. £0>fc«>, If7^-^> 2 2 3« 

mommi^z u> AtB*^at»;t3^f,0)<;f^ y-fe-^coa^^-f r> h 

jM*^-f T> h 2 2 2 A~2 2 2 C (Dtefrfr Z. £ Z> t=.®> 

[0 0 3 0] 

SCI K5>f;t2 2 5(i, WBrtS&JSCS C h2 3 <Z>gJ&#^5£, 

-l/- hi85t^)> fifv*-^2 2 3frbm2ftfc* y-fe-^S SC 12- 
>yh2 3 fr^itM^SSilMML SCI rL- y h 2 3 * y - ifcSfeUT * 

ti&a«v*-s;^2 2 3jc«"rft«»a«:ii«i-*. scikw2 

2 5 te, SCI l/^©X7-(A'Jf-fX7-, 7 l/-^ >^X^-) £jHfg#!! 
&T*&mbfc££tC&*yiz— :mM&3S&^U SCI l/'Ol/CDx^-SrS 

[0 0 3 1 ] 

^-^j1M§P2 1 0OV7 htfXTffiMCWU ^-^1^^7/^2 11, S 
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P I =l- v h 2 4 SrffiW-r* SPIF5'fA21 2tf^&tlT^Z> 0 
[0 0 3 2] 

^-i/"fl^n ^5A2 11 *»*»e><B$HB*9>f 7> h 2 2 2 A~2 2 
2 C&tf^*^ l>-y--A*2 2 4 ^e>©S*lC/SCT, W-S?2D*fe»5 
>f 1- U ^- 2? 2 B h S P I =L— y h 2 4 CAizlMA 7 7 T 2 4 B IC, * it 
, S P 13.— y h 2 4©Sf;^77 2 4 A3^& A^-S^ 2 C * fettU - 
>y/<-2?2AJC-r-#£^- y WT'^f £ = 
[0 0 3 3] 

SP I F5>fA2 2 5 1i, SP 1^-7 h2 4©WM(7^l/-7 : E-F 

883t, s p i mm%T&om&&n±mfe). F*v±-i?mmw.Wi<?)m 

i^7>fT> h©H^fC/^CTS P I rL-y h 2 4 Sr^f^-^lc^SSIS^ggB 
^a&^ftSo SPIF7-fA2 2 5lt izt^ft#<Z>* Vfe-S*fttf 

S^ffitSfe^ itfSfrffCli, SPIl-*;h2 4©Wf7r24B0fx 
y ^tA^Itllt, ^xy 1 ©Wt§:5:=iv> y -fe - V \Z."y 4 h L 

. gfllfelCli, S P I h 2 4 f/^y 7 7 2 4 A©f i>y ^tA^tff 

mnt. m®* ylz-VK&^X S P I «#©»T#3l*nS*i* J:e>lC-t^fe* 

iz-^CDftfoU IC, S P Iiif§^TB£K:i!Ii&^£#§££-ti:£ J: 3 

[0 0 3 4] 

Affi^^n-fev^SiOWll^^U 3 2lCftJ«SnfeV7 h7iro** 
3>7a^7A3 0 OA— 3 0 0M, SC Hf^f^V> FjMSP 3 2 0 £ 

nm-tz>7ar i ?&&* s p iiifg^^^^-^iifs^s 1 o zmm-t z^uy 

^AS¥> A7J^«9 bcomTJ-r-^Sta^tKfflTJ^fllS b /stf)-?- # A7J 
SAffiTJ K9>f A3 5 0#-£2;*l£= r*i*>tf)$EgkL £*Ttf>ii l J-£&So 
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£ 0 

[0 0 3 5] 

&7zfV T-i/s yy°u f^l* 3 0 0 A— 3 0 OMIt W@}y°UlZV J 9'2±(D 
U^D^7A2 0 OA- 2 0 OMW^^ffSt^fe^ MP 7 D -fe y it 
2±<Dfflffly°U ^7^2 0 0 A— 2 0 0 M £ mU<D^kM^M^7h. ^©MlHil, 
fflfflzfU-ty*)-2±(Dfflffl7n!f : 7J±2 0 OA— 2 0 OM©SI^I^?:itit 

K&mftT- * *j it 2 ±<DfflfflzfU V ? J* 2> . 

[0 0 3 6] 

37> FMSP3 2 0©^D^7ASIi:it ry'J*-i/a^D'W3 0 
0 A- 3 0 OMCD^lCfSDfcnv^ KSr^-TSaM^^-f T> h^t*^ 
U^7^fT>h)3 2 2, 7^y^r-i/3>^n^7ASI3 0 0 ^^^EU * 
7-f7>N3 2 2 H<D7^V W 7x- 

xyn^7A3 2L ityDt«yt2±fflIi?*-^iri^SC I MM 

feffiffflftSjiMV*-^^ 3 2 3, ym^n^V^r2 ^f>©37> FlCJ&Cfcit 

-trxS:ll«i-*5HBi^— ^Sf 3 2 4, Mffl^U -fe yif 2 _t<Z> S C I F^-f ^2 
2 5 £|Htl&#t ! 3SlCj;oT SC I 3.-^ h 3 3 SMttSSC I h*7>fA3 2 5 

[0 0 3 7] 

3M*9>f T> MCtt, M^ : EVi'7>f7> h 3 2 2^< tt^jns 
. M^ : e , J^7^7>h 3 2 2^ll 7>f ht>'M-^2B,3A(0f-^ 
5: MM 7 n -fe y it 2 fc f 6 jH^MS^ n?> F (SYNC.PAGE) & -5 
tiltiKiSfAf 77 2 4 AfrbtD?-* V-F&fflffizfu J tyV2lzm&'tZ> 

m%mm&^*?y F(sYNc_PAGE)&£;&-t£§^-r6 0 

[0 0 3 8] 

>f >^7x-^7"D^7A3 2 1 v-V- 2 ±(DJ y * y X 

7°ny7A2 2 2 CO&^Pi* =E U BBffcread_write_sync() £ * ^ U Wifcrea 

d_write_sync()#4>&< ^%>-^*tl*. 
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[0 0 3 9] 

n^7A2 1 1 £mm&%kmzmfi-t£<<-i?^mffl7ay^&3 n, spi 

V*-S» 3 12, SPI 3.— >y h 2 4 ^ffiffflftS S P I K^>f A3 1 3 
[0 0 4 0] 

SPl7*-i?t3 12tt &»<Z>-»f— t^*#S PU-^ SrSMftfttc^JB 

■rsj^jc, spi ^l- ^ h sr^MtficDif-tr^©*- tr^. i d zmm-tz s p 

tt«<01?— fcf^JCS P I a.- >y h &^tettM£M3ii:5;ifc#T?£Tv*Sfc«>, 
Ml%S Pl7*-yt3 1 2 Sr^WS^tt^VN. 
[0 0 4 1 ] 

S P I K9>f A3 2 5 tt, SPI h 3 4 fflW«i(7X # ^E- KK 

t sp i jiM^T^cotiis^fp^ris^), a#*-/t»3 2 4 (DmBizmvx 
s p i mm*M&'z j &2>m%mm%imm*mfr-*2>o m^mm^mx^t. s p 

I K^-f A3 2 5li, SPI n- v V 3 4(Dl/^X^$:fflVNTS P 
3tS„ SPIit-fST'li, SPIa->y b34^ CLK?:||fl^^5), -£<Z> 
CLKfc^-St^f^'y^r 3 4 B<B-r-* -kmn-fu-tyvzo) S PU 
r.^y h 2 4 ©Sfi/t»;77 2 4 A tcftJSS^S ilhfelC, MW7n-Z y -9- 2 © S 
P I rL~ «/ h 2 4 CDjcSfgV? v ~J ~? 2 4 B©r-^^^fA>y7 7 3 4 AfC«^$ 
tS„ fit, S P IM#^T^<Z>*I&#ICJSET, S P I K9>fA3 2 5 te, 
3 2 3 £j£Bifrb7c®^-A£a#V*-^> 3 2 3 iZn-JVZ 

[0 0 4 2] 

3SflMf*-A#3 2 4 iCli, M^€'Jt-/^3 2 4A, A**- A 3 2 4 C, 
ffi*ij-/<3 2 4 B^nt^S. M^ ; E , it-A3 2 4 Ail W^Dt 
»y-9 2^e>(3Dnv> Ftf>e>t>, ^ig*37> F(SYNC_PAGE) tfll*? 
L, f ffiHI!IS«4itf5lr 3Y> F(ACK, NAK)££j&t-6„ A;»-A 
3 2 4 Ctt, iH^Dt«y*2^f ) ©n7>K0^ > K(XMIT_ 
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IlO&flftR&tf^fTU *<DmfiMimZ*-tfc®^y K(ACK, NAK)5:4 
m-tz> a 2 4 0J^r^ , nir^-9-2^^<Z)n^> F<z>e>*>, 

I*37> K(RECVJ)UT)S:#JR;R.tf^f?U f ©Hfffgft&^tfSf 37> K( 
ACK, NAK)S4«t&. ZLtie>©/^#i3V> K&fWt|I^ni2 2 ICstfg 

[0 0 4 3] 

Affi^f K9>f A3 5 0 Mt-A3 2 4 A~3 2 4 C(Dl*i:fSDt, A 
* =gfi 9 jtfi <b CD - # 3t& * ,& t>* ffi * ^® 8 /\ 5 s - # £ "T £ . 

[0 0 4 4] 

fcfc, #3Ufi(Z>?gJKT!tt, Affi*^niz^9-3 OAAi-f h 3 5&tfffi;fr:i 
- >y h 3 6fC£tfA;ttg«9 b&^ffl*$l«8 b^gibt^^t^ Affi*^ 
at*;W>*7i-^^n^5A3 2 1 lCttA*W»input_sync();&tf ffi* 
§5iS[output_sync()^-g-^tl-r> AffiA^D iZ y V 3 ©il-fg* 9>f 7 > MC&A 

n-fe^t2©A*a-*>' h 2 5&tfffi;frrL- y h 2 6 lc=foA^^B9 a&tfffi;d 
SS1B8 btf&iffiStu fro, Affi*^nir^-9-3±cor^U>r-^3>yD^^ 
Afr\ *0>A:fr3S«9 a&tfffi;fr=gtt8 a il^-^&^U £ yt5^S*^5i 
-^ictt, Am^^n-fe^ -9-3(7)31^1^ 7^7> hiCA*^5>f7> h&tfmij^ 
7>f7>M:^, fro, Affi*^nt*;t3©>f >*7i-7^0^5A3 2 
1 jCA*S9^input_sync()^t>*ffi^Jgl^out P ut_sync()$:-^S?)^i^M^^>^> 0 * 

[0 0 4 5] 
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[0 0 4 6 ] 

& v ^ t mfi 2 n £ 4 wmnym iz o v a t mm -t z = 

{i)UM^n^v^2AL(Dmm^n^^h,2 o oa~2 o om©9^, v^tifr 

[0 0 4 7] 

fif^^n^^A2 o OKI sstizftrnm? btif^m<nA±jmmv>fcjj&& 

Mm^mtLT, ^>^7i-^^D^7A2 2 1 <Z>A;*Jl»Iftinput_sync() 

tf - *; r 1 J & jg — 3 1 Wt topR 31 — 5 1 »nu« L T A # W8t i nput_sy 
nc()#3-;i/3*l£o 
[0 0 4 8] 

A*M»input_sync()JC«fc *; H-^/SnfcAi7^9>f T> h 2 2 2 C 
li, AWDtf*3©A*f-^3 2 4 ClCM^-T^A^-^-^^^if-tf 

^ i Droj<z>g#£iifr7*-2» 2 2 3}c^-tSc r tilery, A#-y--t? 

IDroj*^7-f7> h«/B«HC£»3;ft, AiJ ^^-f T> h 2 2 
2Cte, ^7^7>h«fflH5:l#t6(110 1)„ 
[0 0 4 9] 

££tc, AilV^A ry h 2 2 2 Ctt, jg^C«3ftfe&-3l8top&im 

u> niw^««©*^, ro tiZBmn-fzmmm&^y F*v*-vcmT_i 

N)&£fftU -£*i£jMv*-S» 2 2 3 (C^t\ Ii7*-^2 2 3#, ■£ 
tf>i£f§M^=iv> K^7t-^0MI:SC I K9>f A2 2 5 ICflcMfS * 
K* $>iz-$J#, SCI >!r-y;i/4 S^LTAffiAT'Dtvii- 
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3 icaM&SixsU 1 0 2). 
[0 0 5 0] 

Affi*^atyt3T'it SCI K7^f7\'3 2 5^ fflffl^U iZ V * 2 ^ © 

i;^ 3 2 3 tt, **13^3V> F* yiZ-^T'&S^fcfliiSf -t0>=iW 
F* yiz-^&, -£c£>n ^> F* y iz-tHC^tiT v^fc-tf---fcf:* I DiCJ: U5t 
*SA*t-A3 2 4 ClC^i". AAf-^3 2 4 Ctt, fonv^K^ft- 
s;&j»JRU *©jW^»Jft»cafi^*JKr©^9l«:*ffa"M:*(l 10 3). ' 

[0 0 5 1 ] 

AM-/13 2 4Cit 37> y-fe-^lC^-£*lTV^-9--tf* I D(Z)g 
l§£Sif§V*-2» 3 2 3&1>*S P I V*-S» 3 12 \zm$ftZ> a ZltltC J: »J 
> AiJt-^'3 2 4 C^ii^t-^AiJif-tf^coif-tfx I Dro ;t#JB 
«WSPI^ffl*(Cl^tl, AM-^3 2 4Ctt, t-AfffltMSP 
I^JS«&»fiM-<5. S^IC. AAt-A3 2 4Ctt, A*^-^'3C^?)SP 
I h 3 4A0f-^«15:^-^fl^D ^5A3 1 1 lC|fc«rr*. 

^-i;fa^D^5A3 l ltcii, 37> K^vfe-^tfBnRfcbT^tr 

, ^^TKU^df A*>y77 3 4B©7FUX)^tStlS. d*UCjSET, 
^-yfl^n^7A3 11(i, A*K5>fA3 5 0 &^LT, ^T<7>A#=K 

m#tte>4xfeA^K©ffi^T?3l«f^*(l 1 0 4). ££lc, ^-^ira^n 
^3 1 ltt, ftS&TC^-r-^&^-dtfey- FU 

M^y 77 3 4 Btf)fB'filMi|lclC9>r htS(l 1 0 5). MA*;7 7 
3 4BA®f-^iM7t5t, A7J-9--A3 2 4 C (Z)*g*tfC/& C T, JIM 

7^-^3 2 3^, s p i F^-f a*3 1 3 izmmm^^m^^c ztuz&v 

f 1 -*, IPt>, A^SCffi*^, SPI-T-7';i/5§:/rLTl|l7°nt«yt2 

icitfistisa i o 6). 

[0 0 5 2] 
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2 Jfo®I DT7 J&^Uff^ACKf 

y-fe-^fcfWU ^tl&iiMv^-y-V 3 2 3 {C$£^\ Ifv^ 
-S»3 2 3#, f©^^>yt-»fl^SC I K^-f A3 2 5{CfeM"T^ 

sc i>r-y;i/4 $:/rLTtI^jyni2^-9-2iciiM 

[0 0 5 3] 

^3 1 2izv-A&mmjksp i&mmzmtti$-&^ mry^yvmtfr i j7?& 

tttltf, ^CDA*^-^©jI#g*=lV> yiZ-^(XMIT_IN)£*#o(l 10 
7). 

[0 0 5 4] 

fflfflzfU-tyV2V\ l ts SCI F5^;t2 2 5^ Affi^J^D iZ v V 3 £><Z> 

^y-fe-y&sftsi:, -enfcafliT*-^^ 3 2 3 izm~?a liv*-^^? 

tSlcgfcStifc-fr-tf:* I DK.Mf&'t&Ajjtr^Jyy b 2 2 2 ClcfS^;* y-fe 

-^^LT^-To A*^7^7>h 2 2 2 CH 

it, fiPt>S P I®te<BIE^»7&ffll3"r<&fc* SPU-»;h24A*6A* 
/^-^2 C^©T r -^^j2l5:^-^WS^n^9A2 1 1 JC««g-r«. r<Z>££ 
, ^-VmMzfu 7*51* 2 1 1 Kit. jSSl l0 2t'liS#n7>F^«yt- 

[0 0 5 5] 

r*UC£SCT, ^-^fl^n^A2 l Hi, fiSHcr Kl/*#aV*\ Sfe 
Ay 77 2 4 A©fB1t«c7><3T : -# & V - Kb, -etlSr, ^M^^-^lCv-f 

2 2 2CI1 jg|&^JCinput_sync()^e)*Snfe»Il5l»niM<©^ < r^-^jR^ 
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[0 0 5 6] 

»TUTV^*ltf, A*^7^f7>h 2 2 2C(l Ii7*-^ 2 2 3(^7^ 
Tyb8>mm*mtt2l*:2>(l 10 8). f2|&f£U:M3 *l£H^§f£&num# 

^-r ^ - ^f$tf><£> f 1 - # (D^mtf^T b t v \ & w n a, -e © ^ - s?»^© ^ - # 

CD^SjWT^S^-e, gTF©Mi 10 9-111 3i)m*)MLMft2ft2>o 

[0 0 5 7] 

0 j)£3l$:i: It, Ml 1 0 2 £H*lfcM#2fcff S*i5o r*UC<fc»K #c© 
A^7^-^©jHMH^=iv> y*-s?(XMiT_iN)#Affl:ft:/nizy^3 teas 

MStlSCl 1 0 9). 
[0 0 5 8] 

1 o 3W«tii i o 5 tm&temmft^fznza no), se>ic mi 

1 0 6W«1 10 7 £: H^t&Mtfl^T £*l£(l 111,1113). Zl*l 
lC«fc»J, Ml 1 1 0T*iffelC^mbfc^il^3^> K* v-fe-y<06[«««a% 

t-/<-5;##©A*^-^3 c<D?-9i$, s p i >r-~fft 5 z-frvxfflw?u 

[0 0 5 9] 

■eoDlfe, MW7nt^t2Tit Ml l o 8 fcf^fc4ra#^f?3*u SP 

I a. - «y h 2 4 2 4 A<DMmMWr-*tf> lii 

(DX±}^-V 2 CfC^-f h 3*15(1 112). 
[0 0 6 0] 

^±©MICJ:'J, «||7 , Dt*;t2"ett, fflfflzfU 9*7 A 2 0 0 K««A*BB 
I£input_ sync()(C^b^H-5[^top^-tA7J^-^ 3 C^e>. ftUfflr^D^^ 
A2 0 OK««A*BB»input_ sync() IC?S L feU— BlUtnum^-T ^^©A 

2 4 £BliE#2 0 0 3 - 3 0 3 3 5 4 4 
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:7°n if ^2* 2 0 0 Kfcfc, C^^T-*-3f $: U - FfS3£:lc 

(2)fflW7U J Z V V 2 ±<Dfflffl-7U If^ 2* 2 0 0 A~2 0 0M<D? t>, V^*lfr 

[0 0 6 1 ] 

£^-f h LT^ib, ^4l^— igtf>ffi7J^-y 2 D^ftggK- £?#-5§-to P> &t>* 
^-^num£fg-3l^tffg^ll&£ It, ^>^7i-^D^A2 2 1 
<Z)m*B8i5Cout P ut_sync()$:3-;b-r-g>c UM^U 7=y A 2 0 0 K \Z%$&. 

J&Tf^-VWl J$:^-*5f^top^^-6[^numi:bTAi3TOinput_sync()^ 

[0 0 6 2] 

-£<Z>^, out P ut_sync()(C J: U n-Jb&tltcmjjt^J T> h 2 2 2 B A 
ffi*^nt>yf3 0)ffi7JiJ— A 2 3 4 B ICg^ £ ffiTJ-b"- tf ^©if- IfX I D 

n j<D&mitmm~?*-vv 2 2 3(cs*l. t^-fyy hmmmzmm-tzi 

1 2 0 1 ) 0 

[0 0 6 3] 

£"bfC, miJ^^'f T> h 2 2 2 Bte, ^m^tC^$tlfeS-?[^:top^^i- 
mtJ^-is2 D^&S P I 3.=.* h 2 4 a©t - ^iS&^-^'f I^D 

2 1 limits. Z<D£g. s<-Vmm?U>f^l±2 1 j^^-S/' 
<Z)^-^#^ ^^-^tf^£&3Sl*l^(U- K), ^7Fl/X(M 

;W7734BorKi/^)* 5 i8ans. ^twc/ssT, ^-s^ai^n^i* 
2int mm^-wr-zzv- fu -eti&, ^rKux^t, 

ji^Ti-Si:, ^^7>f7>h 2 2 2 B(l |Bi&^{C^$tl^H-5li$ttop 
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F* y-fe-S?(RECV_OUT)&£/£U feiiffv* - 2 2 3 IC 
«"T. ®f7*-^2 2 3*5, * «!)«§ S#37> 9 1 - S?©2fift S C 

I K5^/t2 2 5C«|(tSi:, fOgfH^n7> >yiz-^#, SCI^r 
-7;i/4 ^itAai^nt^t 3 »CjSHBSft$(l 2 0 2). 

[0 0 6 4] 

AffiA^nt-yt3tH SCI K7-f A3 2 5^, m@f7a-byy'2frib<D 
* y-fe-ysrM-r **l#jtfeV*-^* 3 2 3fc«3*lS. 
>» 3 2 3 &, fntf37>K^*;t-^ifeSii:&liliBt6i:, 

F* yfe-S?&, f F* yiZ-^tC^3;*lT^fc-9---fc?;*. I DIC <fc 

*5ffi^t-A3 2 4 BCtto ffJ#U— A3 2 4 B tt, f ©HT^ F;* vfe — 
^©^^IcS^^^T^^S^HfT^-BrSd 2 0 3)„ 
[0 0 6 5] 

miJ-y--A3 2 4 Bli, 3V> vfe~^tC-g-*tlTV\fe-9--l^^ I Dtf)g 
»&3if7*-yt 3 2 3&t>*S P l7^-^>3 1 2lzm&-T2>Z.£lZ& »j, 
f - /^MfS&tf S P I ftffltSIftS (1 2 0 4). iiffv^-^-v 
3 2 3ii, fl}iJt-A3 2 4 Btf^g^tCjSCT S P I F9-f A3 1 3 {C^MTO 

S^tB^-i?2D©f-^, HP*,, ffi^ggM^A;^-*;^ SPI^r- 
^5.S^bTAffiA^nt>yt3 JC^StlSCl 2 0 5). 
[0 0 6 6] 

1 *-*?&<DmjJ*-S?<D7 : -*miBi>m?l>* Affi*^Dt>yD-3T'iIM 
^»4t5i:, m^Jif-A3 2 4 Btt, SPI^>y h3 4^P,0f-fisl& 

^-^fi^n^As i news, z<d£%, ^-i/-fa-/n^7A3 1 

K^^-^lC^fi-S^SW^C^^ h)> &m7bT Fl/^(Sf^f773 4 A 

<DT KW:*)#«3ft*. rtilc^CT, /<-yfa^n^A3iiii, feiH 
^7FL/xW, SfBAy^r 3 4 A^fH'Ufl^*^^-^ &U- FU -eti 
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mr-tZH. 2 4 JSf I D r 7 j&tf^I A C 

vM-vitit&-tz> 0 mm*?*-Pv 2 2 3#, *©js«:*v-fe-2?©j£ 

[0 0 6 7] 

tt, i^T^^^©#^ri j-e&tui, iiMv^-^-v&tfs p 1 v*— ;;■v^c-9- 
-A^ffl«&sp i£:/B*g£p^3i* mr7^y<Dmtft~nT* tennis #c© 

ffi#^-£?©^f8g:£=IV> K* >y-fe-^(RECV_0UT)£^o(l 2 0 6) 0 
[0 0 6 8] 

0J^J^n-fe>y-!t2-??«. SCIK5>fA2 2 5^ Affi^d -fe >y if 3 t> (D 
tv^-VZ&m-t&H, ^totfi&i&^X-Vv 2 2 3 lC$g?3*lS„ ilfTT*- 
S/> 2 2 3&, -£©* yfe-SJJCJfrgl DT7 -£ft£, *9-f7 

y b&mmz&mznfc'V'-^x i dti ^zn^^m^^^^ry v 2 2 2 b 

fCjS#* y-fe-^i; LT$gi- 0 ffiiJ^7^7>h 2 2 2 B|j: > J&g:* >y -fe - 
ACK^tfri:, HPt>. S P I«fB©lE^T£fiilf8-f IgftrB^coutput 

_sync() # P>^£ tlfcjg— 5liftnum(D^-r VW/LfttoT- * ©i^M^^T hfcfc 
[0 0 6 9] 

^TL/TVNtili, ai*^y^7yh 2 2 2B}t I|V^-^> 2 2 3 (^7>f 
T> htt«*&|»jttSi£S(l 2 0 7). -7j, jB»^rtCt!i!34xfeS-§|«tnuii*« 
aVT ^ - VWiftO)?- # © SHStfi&T L T V \ & W ti «, -£ © * - $?»#©?* - # 
^H7t2>*t% KTfflMl 2 0 8-121 3#|»y3gL3l£f?S*l*. 
[0 0 7 0] 

n t>yf2t' «, #c© m^j^- y©^- ^#§1^7 ^ 5 y («jMf^ 
-^•e*ti«rij, «j|$/*-$;T?fctf*itfro it, Mi 2 0 2 t 
H&fc&JitfiifTSfts. riiiau, ^iz-^(recv_out) 
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tfAmiizfuizyy-izmmznza 2 0 8)„ 

[0 0 7 1] 

2 0 3 2 0 9), $f>lC, ffill 2 0 5^11 2 

0 6 £HSIfc»Jl#36fT3*lS(l 2 10,121 1 )„ r*UCj:*J, ^fgg^=I 

-^#^<Z)ffi^j^-i/'3 D^\, S P I >r — -?)]/ 5 5:^btf - # 7^$si££ tl, £ 

e>ic sci ^->^;i/4 sr^LTidiif^ni2>y9-2 izfotg* yn-vwrnrnzn 

[0 0 7 2] 

0JW^ni2y9-2"eii, Affiifcyn izy-fr 3 vfe-sJ&s^-rs 
M12 11 £ W&»JS#l5fJ3ft*(l 2 12). 
[0 0 7 3] 

£UK0#taiCJ: *J, Am^J^nir 3 T'te, WM^U 9*7 A 2 0 0 K^ffi* 
Mi£output_sync() fC?g L fet^SISfctoptf^?- ^- ^##0) mij^- 5? 3 D P> 
, MtP^D^5A2 0 0 K^m^KlKoutput_sync(){cSfLfe^5HS:num^^t- 

5. -?-CDM^, AfiiJ K9-f A3 5 Olt. -tn&CDffi^J^-^ 3 D©"?-* S:U 

(3) mffl7U-ZyV'2±(Dmffl7nlf^<U2 0 0 A~2 0 0M©^, 1^1**1 
t>yU-3±©7^y^-i/a>^D^7A3 0 0 K 4 
[0 0 7 4] 

ffl'H^D^7A2 0 0 Kli, 7^'J>T-i/3>^ny7A3 0 OK(C*fj£tftt 
£ frfc ^ >f h ^ > U ^ - ^ 2 B C^*- # £ h L T >r-i/nyzf 

o^A3 o o Ktc*ris#we>tife9>r h*>y^-^2 b w;- k^->u^ 
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i-X^O ^5A2 210'J - K^>f hTOread_Hrite_sync()§:n-;i/f^ 0 
^e©^, U - K^-T biaifcread_write_sync()lCj: U 3-^/Stl&**^*U ^ 
•9>f T> h 2 2 2 Aft, Alfl^DtytadD^^'Jf-AS 2 4 A(CH# 
tSft^Jt^U ■fr-tf*©*- tf* I DT2 JCDg^fciMV*-^-* 2 2 3 

[0 0 7 5] 

s?ta^n^5A2i leftists, ^<Z)£^ ^-^Wd^5A2 l l (c 
te, ^^^-^©^-^##w_page, ht> U ^-^lC*ft 5*Q.JIPW( 
U - K), IEI$trFi/x(jii; , ?>y7r2 4B©TFUx)^t$ti5„ ^tuc 
J&CT, ^-i?fI^ny7A2 1 lte, |R^-i>'©r-^5:'J-KU -£ 
il5fe7Kb^^t, 7 r 2 4 B t £ £ % 

IC lf/^y77(D6 i;Hh@(lt3(DD 2 ){:, 3£i£5t;^-^tf>^-^#-^w_P 
agefc^-f hfS. If A>y 7 7 2 4 B A©f-^il^7t5 
V??JT> b 2 2 2 Ate, ^HK>^tC^$tVfem-§fl!tr_page$:5li5ci:i-e^^ 

yfe-^(SYNC_PAGE) &£/£U -etlfcitfg^* - 2 2 3 
!C«t(13 0 1). If7*-^2 2 3^ f©aSBS#37>K^Vt- 
^©^SrSCI K5?-fA2 2 5 leftists W$l^37>F^'yt 
-SJtf, S:^btAffiA7 , nt'5/1J-3lcSfStlS(l 3 0 2) 

[0 0 7 6] 

AWDt*;f3 7?te, SCI F7^7l3 2 5^, WMzfU "fe y "fr 2 ^ £ © 
^Vfe-SJ&Sflrt&fc, -tn^afltT^-^-V 3 2 3 tCM£*lSo jifTe*- 

^ 3 2 3tt, -e ti^n v> v&-2?T?&&£i:&fliS8t&£, f©37> 

*SM^ : E , Jt->'13 2 4A}Cit„ M^ ; E , Jt-A*3 2 4A[t f®37 
[0 0 7 7] 
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ft^^^U-9--A'3 2 4 A&, 3V> F* yfe-^C^*tlTVxS*-tf^ I 
DT2 J(Z>g#£SiMV*-^-Y 3 2 3&t>*S Pl7*-*^3 1 2 iCH^^r 

fe5l^r_page^-r^-r h*>U ^-S?3 A;fr£> S P I h 3 4s\(D?-$ 

A3 1 ncii, if£^^-^(Z)^-^##r_page, ifgil^- S? JCSTT S^&JSft 

^-i?fiyn^7A3 1 Hi, ^^-^©r-^^'J-Fb, 
Jfg^cT Fl'Xtfjf^ izifgAy 77 3 4 B©fBitMJ§!cfCjfgj£ir<2>(l 

3 0 3 ) D 

[0 0 7 8] 

M^'y7T3 4 B^<7^-#jfg^iWTir-££, 3 2 3 it, 

^W^^Ui^-A3 2 4 ACDmBKfoVX, S P I K5>fA3 1 3 izm^mffiftl 
$rf|^fSo Z14X(CJ;U, flffflI^ , n-fe^-^2J:C0f{I^^*n^^A2 0 0 K(Dftj3 

*7nt>yt3±©77'J>r-i/3>7n ^A3 0 0 K©m*#, SPl^r- 
^;i/5 $r^-LTM^-7°n-fe^-9-2(C^>fg$tie(l 3 0 4), 
[0 0 7 9] 

^--g>^> M^ : E'Jt-^3 2 4Alt ffA>y7734A©6 17\M FS©f 

-^K5:^-yfl7"ny7A3 l nc#afSt-£o ;kz>£^ ^-^ta^n 

^7A3 1 liCte, «^^^-^#^-(6 1 A-T FBOr-^), i&^Sfc^-^C 
*f-r-§>MSP^^(^^ h). ejUfcTF^X (^fA'«y77 3 4A©7Kl/^)^ 
^£*l3o r*UCj££T, /<-i;fl^Dy7A3 11!i, fil^TKl/^*^ 
t\ fi^>y77 3 4 AcAfSlgM^^-* £ U - FU ^*i£if£i£$fc^-^ 

-9-- A 3 2 4 Al£, jfcSl DT7 j&tf^TlESA C K^&^tfJ&#* y "fe ~ ^ & 
ffr*U -etl^il^V^-^-V 3 2 3 &C?&t\ IfV*-^> 2 2 3A\ ^©£5 
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f)K sc i^-^;i/4 ZftLTfflm^n-tvVzizmmzftZ, £*>tc, 

^Uif-A3 2 4 Ate, iHf^-i^MS p l7*-^Cf-«iS 

s p i&mmzffittz^za 3 0 5) D 

[0 0 8 0] 

TO^n-fe^-9*2T'li, SCI K7>fA'2 2 5^Am*^'air^'9-3 ^^©^ 
y-fe-^fc^it-S^ ftl«7*-i/> 2 2 3 {C?g$tl-5o iM*'*-^ 
^ 2 2 3(1 -£<D* vk-Vtfm&I DT7 -£;fl£, *^->fy>F^ 

iS[r_ P age^1- y - Ftf-> U ^- ^ 2 A^©^- # ^- V^M^U ifr?2± 
2 1 UCfltgftS,, Z\<D£%, ^-^fl^D^A2 1 UCil 
##r_page, 5g^5fc^- ^cMt-£^Sft^(^>f h), SPla^-yh24fflf 
fA'^77 2 4A©7FL/X(iSA7Fl/X)^g$tl§. r^fCJ^C, 
fI^D^7A2 1 Hi, i^7Kl/^», %m^vyr 2 4 AOfB'M 
Jgcfr^-^&U- FU -e4x$:^^c^-^2 AlC:7-f i^ft^-i? 
A©f-^«»7t5i:, M^ : E , J^7>f7>h 2 2 2Alt itfT^*- 

s» 2 2 3 iz^^^yy hmmmttmnz^za 3 0 6) D 

[0 0 8 1] 

i?2 AtC^-^Jfg^tl-S, -e©^, Ui^ntyt2±0H^Dy7A 
^^(AU- K^>U^-^2 ACD^-^&U- FtSIttCJ:ot, Hl# 

U- FpT>U^-^'3 BlC^jHStlSo ^©^m, AWDt>yt3±07^ 
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(4) AifJ^nt^tSfflT^'J^r-i/a^^n^AS 00A-3 0 0M© 
n^7A3 0 OKtfS)^ f(I^iyn-fe^-9-2±(D^J^I^D^^A2 0 0 KlC 

[0 0 8 2] 

7^'J^-i/a>^D^7A3 0 0K&, »D^7A2 0 0 K{C#f|£tftt 

2 0 0 KKttl&tttf btlf-^ 4 h;*>U ^-^3 AWJ- K^->U^-^3 B 
©#K-s;#-^$:||-5f|S[r_page^r>*ll^§liS[w_pagei: IT, 4 y^?^-^ 

2 1 <Z)U - K9>f hM^read_write_sync()$:n-;i/-r-5 0 ^<7)^, 
U - K9-f hM»read_write_sync()tC<fcoT3-^/$*lfe^^ i EU ^9>fT 
>h 3 2 2{t f(I^iyn-fe^-9-2©^W^ ; EU-y--A2 2 4 fCM^"f ^ 
U-tf--t?X(Z)-t*--kf* I DT2 J<DgaS£jif§V*-£» 3 2 3 WS PI7*- 

^>3 1 zizm^L. ^7^7>b™wsp i 

[0 0 8 3] 

3<b{C, M^=EU^7^7>h 3 2 2}t jg»H*JC«3;nfc&-5l»w_page 
^7jt"Tv>f ht>'JK-i/3A^f,S P I =L-v h 3 4 yW^r-ZlfcmZ^-i? 
fl^n^7A3 l nctlts. ^-^Wn^5A3 l l fete 

Kl/*G3MB/ty 77 3 4 Btf>T FU*)#«S*i&. rixJCJESB, ^-£?1r31^ 
D^5i»3 11tt, ^jtjti^-^^^-^&U- Kb, ^ti?:, i^TKl/^ 
tf^, M^y77 3 4 B ©flB««tf fcfctC, SiA'V7706 

hS(EI3©D 2 )lC^7t;^-^#-^w_page§:^-r ht5o iztfS^y^T 

3 4 B'\tf)T r -#<&;£#^T't£^ M^ ; E'H7'f7>h 3 2 2H MM*® 
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izmZtlfcmsmrjpageZBmti'? yiZ-^(SYNC_PA 
GE)&£fftU ftl&If 7^-i;> 2 2 3i:tf(l 4 0 1)„ ifrfr7*-i» 
3 2 3#\ 3T> K^^t-^©M&SC I F5>fA'3 2 5 fC 

^^•^■5^, -e©^^SI*=iT> y S C I ^r->Ol/4 ZftLX 

mffl-7u-bv~v-2\zmm2nz>(i 402), 

[0 0 8 4] 

fflffl7n-ty-V-2T*it, SC I A2 2 5 Affl^niz viJ- 3 

^*;t-^S5itSt -eti^7i^v^-^> 2 2 3 ic*g3*is 0 ilfSv*- 

y fffla?> y-fe-^JC^ftTV^If— l£x I Dfc J: »Jj£ 

JSM^ ; E , Jf-A2 2 4 IC^-To M^ : E , Jf-A2 2 4(t f©37>K 

[0 0 8 5] 

M^^'Jt-^^ 2 4 » % 12 v> »yfe-^lC-g-^tiTVNS-9--fcr^ I D 
T2 j©^?:iiMv^-^> 3 2 3&1>*S P I 3 12 (Cg^f £3£ 

ge^^f 5>f h*->U ^-^2 B^es S P I b 2 4A©f-^Kll:^- 

i>*fI^n^7A2 1 KCfeIf5 0 ^<Z)££, ^-i?fl^D^7A2 1 1 (C 

^7C^-^##r_page, 3fgi£^- ^&C*f ^JSp*^ ( U - K)> 
7 K 7 7 2 4 B ®7 F *l§„ ^tUC/SCT, 

l/^A^-r, v:7r 2 4 B(DIH'llM^c{C^-f h-T^> 0 MA'y772 4B 

^<DT-$mmtfiEnmT't2>£, ^^^^-^22411 ^iDr7j& 

3JC^-r o af"7^-i» 2 2 3^ f©J5S^7t-i?0jifS:SCIK7^ 
A2 2 5tC^-r^^, t(Om^^ yiz-^#, SCI>r-7°;H?:/rlTAffi 
^□i^y-9-3{c*tf§3 4'i£(i 4 0 3)„ 

[0 0 8 6] 

AffiiJ^n-fe^-9-3 SCIK5-f^3 2 5tf, »P:7°n iz y it 2 b (D 
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^■V 3 2 3«, -ZO)* yfe-y^iS4SrI DT7 jSr-^fttf, -£tf>* y 12 - £, * 

9>f r> h*effl*tca»snfc-9— ^ i DtcMj&f s^^y *^>r r> h 

3 2 2lc^^>yfe-^t:bTM-r o £t^* yiz-^tfACK&^tfrh, fiP*> 
, *J#:7n-fe v-if-2fl!fK:;J3V^TS P I =l- v V 2 4/\©^-*lEj£#M?ifi»7l/ 
TV^-^tf, ft^^^U *9>f T> h 3 2 2 ICJ: *J fltSS tlS £ ( 1 4 0 4), 
mm-?*-^* 3 2 3 te, M^^U V=yjyy h 3 2 2 0>fga*tCj£C, SPI 

>y *-$?3 A<z>-r-#(iip*>, Amij^n-fe-/-9-3±©T^y^-s/3 

>^n^A3 0 0 Ktf>ffi>fj)#, SPI >r-y;i/5 &fl-LTiWfflr:7n-fev9-2 
HPt>, MH^Dt>y*2±©»n^7^2 0 0Kffla}*)5ii\ SPI^T-^ 

;i/5 ^UAffi^nt<yf3 lcStM£*i£(i 4 o 5). 

[0 0 8 7] 

2g£-T££, M^ : E'J^7^7>l> 3 2 2il |a|frJC^$;ftfcH-3[ffcr_page 
5A31 1 iCftitS. ^-i/'fI^D^7A3 1 1 &Cli, fc&Sfc'* 

-^#^r_ P age, snc^^jsp^c^-r hK mmjiTFux (S 

P I ZL-y h 3 4 «/t>y77 3 4 A(DT KU^)^I$tlSo dtUC/fcCT 

, ^-yfI^n^A3 l Hi, 3£i£^;7 Fb^A^t, ff^;7r34A 

o 

[0 0 8 8] 

Is^^-^f-^Sl^TtSii, M^ : E'Jf-^3 2 4 Aii, y 
- FI*37> y-fe-^(READ_PAGE)&fWU *nfeaflT*-J?^3 2 

SSCI K5-fA3 2 5lcM-r-5.il, -t0>y- FI*37> K* 
SC I^r-^;i/4 &^UT«ff»^'U'feV'9-2lcaiMSnS(l 4 0 6). 
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[0 0 8 9] 

»^nt^t2tii, SCI K7>f^2 2 5^, Afii^ntvt3^e>CD 
;* yt-i;5:Sft5i:, -e*l#iifre*-£>> 2 2 3 lC$?3*i£„ iif^v*- 
i»2 2 3tt, F* yfe-^T***r ^Srflt^-t-Sil, -£C0n7> 

F* yfe-SJfc, -?-(D=rT> F* v-fe-^JC^ttlS^-lf^ I DJCJ: *Jj££S 
M^^Ut-;^ 2 4 izm-to M^ : E , Jt-^2 2 4tt, f©37>F^>V 
■fe-S?&fl¥JWU gfA-y77 2 4 A (2 6 i;U h 3 COt 1 - # (w_page) tfjfj-T U 
- K^->'M-^2AA07 : -^|Kl5:^-i;fI^n^5A2 1 1 JCftjg-TS 

A>y77 3 4 A COT Kl/^J^SSESnS. 
[0 0 9 0] 

A<0flB1ftfKttft U - F U ^ CO^*- # fc^Sfc*- 5? 2 

AtC^-Yh-T-So Sf/1-y77 2 4 A^bCD^-^|£ji^iE^T-r-2>^> 
^^Uit-A2 2 4 fcfc, /^^I Dr7j^t>*^TM*ACK^§:^ti^^^ <yfe- 
2?&tfU£U ZtlZmm*?*-*?*? 2 2 3 lC$g*f. 117^-^^2 2 3 ^ 
CO j&^P* yiz-^C0^£ SC I F7^fA2 2 5(C|{cItSt, ^-CO/S^yfe 

S C I T-zfJU4 ^btAWnt^t3 {C^M^tl^o £<3lC, 
M^t'JtW^ 2 4 «, iif§7*-S>> 2 2 3 
(1 4 0 7). 

[0 0 9 1 ] 

Am±^n-fey9-3T*ii, f[I^^n-fe^-b-2^P 3 CO^ yiz-^£SC I F^-f 
;<3 2 5*<g«t«fc, ^*l^jifg7*-^> 3 2 3 }C$!£*l£ 0 ilffV*-^ 
t 3 2 3(i, -g-CO* <yfe-5?*W8FI DT7 J&-g-#>tf, ?^-fT>h^ 

ffl*u:£»<*ftfc-9— i^* i Djcstjts-rs^^^u v^^yy v 3 2 2jc/s^ 
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S3 2 2(Dmmizm\^x, ^^^7>f7>hOTMsp immnzmm-r 

5(1 4 0 8). 

[0 0 9 2] 

>f ht>U^-S?i:IH:^-y#f©, Affiijyn-fe«v-9-3cDU - K*->y<- 
3 y-?U ^Afcfc, ^-ti^w; - K^"> U ^-^3 B<Z)^-# £ U - Ft§rt 

^D^5AOffi*?:$#t5Ii:^T^So I*UCJ:U, fflffl7a iz y if 2 _ttf) 
[0 0 9 3] 

u ^ - s; a^j :/ n * y y - > y * - s^©-? 2 -- * mm t mm 

[0 0 9 4] 

tCftJEOT, 2o<Z>ynizyi^T'^-#£^;£[HjiC^U tyfSii: 

vvm&mzmm-tzz.ttfT'gZo fit, i<z><fce>fcynizy-9-HjiM©i^ 

^b^H^tifci^tc «fc y, Ms^«£tf)Affi;d£#M:/nizyiHc^72i±£ 
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[0 0 9 5] 
[0 0 9 6] 

©A;fr^-^©^-#j£^(input_sync()lC j:5ftl)i:, fflflp :/ n i? y if © ffi 

^ - S> ' fr £ A± ^ D iZ y if /\ © m^J ^ - ^ (3D -r - # ( ou t P ut_sync ( ) jc «fc 

JTy V 2 2 2 C^t>*ffi^r^^-YT> h 2 2 2 B©ft;fo*HcAffl;&*9>f r> h 
*MWzfu iz y if 2 ic-f h-;ntfct, A^^5^7> h&zr-;^* 

m^J^n-fe^if 3 ICli, A#if-A 3 2 4 C&tf ffi:*Jif-A3 2 4 B ©-ftfc »J {C 
Affi^if-ASr-Ox h-;i/bTfc£, Affi#if-A#, Aa}*^7-f7>h^ 

3 2 sic&j^s^ic'ttitf «fcv^ fit, s p ijMkij:*? 2 -*^!*^* 

7bfcf>, S P I 3.— y hfre>ffi;fr^-s;^©^-#^#Affi;fr^nizyif"£ 
fffcti, fro, S P I nn>y hfr^A^^-^^^T-'-^K^^W^n-fe^i^ 
T-frfctlSi-Mc^tUiiv^ ZlCD^^lCi-tili, AiJ^niz^if©A±^-^ 
frP>^yni2>yif©A^^-^^©^-^^^0J^^O^yif©m*^-^ 
fr^A*^niz^if©ffi^^-^^©^-^K^i:frM»[Jtc||^sns±^©^ 
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[0 0 9 7] 

*Mtfe<?>&WLX*te. ffl'ffi-JUMvWS P I =L~y h Aft 

<7)j:e)tc-r^^, s p i ~?*->jv%:mm7uMvv\z&< ^^ic a*-* 

[0 0 9 8] 

I M#*^T b £ £ , 7 r £ A* ^ - V ic ^ - # £ $ it £ . 

[0 0 9 9] 

ffiirfr-tr #i;U£, fflffl-Ju-k yV-±(Dmtt^^4 yy M£> recv.o 

/ttt, fljff»^D-fey9-^e>(DRECV_0UT=iV> K^'yfe-^tClSCT, 
[0 10 0] 

*m©fit'H U0SCi^r-^i/i:i*©SPi^-^i/i:t' 

^ftfe, 3<Z>jI 1 JT*&£&M&&Vn 0 MxJi. 2o<Z> 
zfu-ky-Q-mzmm-tZ SPI ^-:/;i/£«ifc#igtt£^«>:fc«J;oT, 
-fcf*2>\ -eti^ti, 0B!I<Z>S P I ^r-^l/fctf-LTH&StiS i-McbTt) J: 
2offl^Dt«ytn&Sit5 SC I'r-^l/fc&akfcHW'Tfc.fcv* 
. Hi2tc, 2o©^nty*IS*2*<osci^r-^4 l 4 , i:i*©SPl 
^r-^5iiT«bfei^f^?:^t. SCI F7^a'H *y1z-^£ 
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5© 7 1 )&M^TACK*fc&NAK&3g"*£ SC I >T — ~7 )\> v 

#)&<Z>#\ S C I K^-f Atf)ffi||g* y-fe-^(ACK, NAK)fcfiD*MHl£T?£jSiH 0 
_t*&tf>J:e>fC. 2o©^n"fe'y*2,3|SOSCI^r-^ , ;bS:2*lC'tti«, - 

JcSI'J^T£r ZLCDJ:3&c<t -Brfctc^y, n-7>K^>yt-^ 

ftin^ott), sci A(D3i?-&<Dfrmm j v--A%.ztmm? : 7jT 

[0101] 
[0 10 2] 

«, IEEE1394$:MVNS«-a-{Cli, ;* >y iz - £ IEEE1394t-*- # A^r y h ic AtlT 
m%m-?Z>o HI 4tC^Lfe«fce>lCD I ,DO&ffiV>5*-^lCtt, 1#J^ 

[0103] 

, 2o©^n-fe>y-b-(Ci;a^'$:7>ffiai±-g> J;e){C-ttlli J:Vn 0 
[0104] 
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[0 10 5] 

* m & w t c 7* l tc m x* $> -s> o 

[03] S P imtf-ZO)-?*- T>y h £$E;&emc^U£®T*&£„ 

[04] *5SH^<D-^«ffiJc^^v;i/^-^n-fe^-^i/^^A©y^ h^xri 

[05] n^y ^^v^.-V(Dy^-^v V *Wii&mz^ l>t=.mT*&Z> 0 
[06] n-ry K* «y1?-^c^£i±£^-#(Z>-M£^b£0T*&S o 
[0 7] *l§0^(D-||^ffitc#§A7J^-^^ S£#)tf>0T*&£ o 

[0 8] *m8<D-mMMMizm&*v-¥xzmw'?$>t=.&><z>mT*&2> a 

o 

[0io] ^i§B^cD-^^{c^^^^u-^-^x$:fi0^-r^fe«)(Z)0-e$> 

<5>„ 

[01 l] ^B^cD-H^ffiic^^v^^^n-fe^-b-i/^^A^/N- K7xr 
©MMM&0T'&£ o 

[01 2] *|§0B©-*ll^ffi{c^^v;i/^^D-fe^-9-^x^A(Z)7N- K7X7 
i-SMi$-fflfflm<Duy 2 ,3 -^n-fey-tK 4-sci^r-7;w 5 
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-SPI^r-^k 8-m#^fi, 9-A*mM> 2 1,3 1-S»aiyK 
2 2,3 2 3,3 3- SCl3-*;b, 2 4 , 3 4 ••• S P I 3.— 

2 5 , 3 5 •••A^jrL— V K 2 6 , 3 6 -ffiijrL- ^ h, 2 00A~2 0 0 
M-ffl«f^Dy5A, 2 1 O-^-^jifBgP, 2 2 0-37> KiiftBP, 3 00 
A~3 0 OM-T^^-S/a^^n^A, 3 1 0 -"r- #MfS3lS, 3 2 0- 
3 KiSHggP, 2 12,313-SPIK5>fA, 2 2 5,3 2 5-SCI K5 
>f A, 3 5 0-Affii7K9>f A 
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